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INTRODUCTION 

Pecan scab, already a limiting factor in pecan nut production, 
may become a menace to the new and growing pecan industry in- 
southeastern United States. The fungus^ causing the disease is 
becoming better established and more abundant each year in the older 
pecan-growing sections. During 1926 the disease caused a total loss 
in the untreated orchards of many localities of the crop from the 
varieties Schley, Delmas, Alley, Pabst, and Van Deman. The 
fungus seems to be adapting itself gradually to such varieties as 
Moneymaker, Stuart, and Frotscher—varieties which at one time 
were considered highly resistant or possibly immune. The com- 
mercial control of this disease, therefore, is a matter of great impor- 
tance to pecan growers in the South. 

The writers pointed out in a previous publication ^ that two to four 
applications of a standard strength (3-3-50) Bordeaux mixture,, 
properly timed, when supplemented by orchard sanitation, would 
effectively control pecan scab.    Owing to the disagreeable work in- 

1 This fungus has been described, probably Incorrectly, as Fusicladium effuaum Winter. 
2 DEMAUEE, J. B., and COLBJ J. R.    COMMERCIAL CONTROL OF PECAN SCAB.    U. S. Dept. 

Agr. Circ. 386, 8 p.    1926. 
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volved in spraying large pecan trees, the scarcity of suitable labor^ 
and the cost of high-powered spray machinery however, pecan 
growers have been reluctant to adopt this method of protecting their 
crops from destruction by the scab fungus. . 

There has been a widespread interest among pecan growers m the 
possibilities of controlling the disease by using a dust fungicide, i o 
meet this situation the writers conducted extensive laboratory experi- 
ments during 1924 and 1925 to test the relative toxicity of dust fungi- 
cides of the various types to spores of the pecan scab fungus. Ihe 
laboratory tests indicated that a mixture of monohydrated copper 
sulphate and lime dust largely prevented germination and was also 
quite toxic to the germ tubes of germinatmg spores. During the 
summer of 1926 orchard experiments were conducted to test the 
efficacy of monohydrated copper sulphate and lime dust under 
orchard conditions. Two tests were made in Georgia, one at Thomas- 
ville and the other near Albany. The purpose of this circular is to 
furnish pecan growers with the results of dusting experiments for 
1926. 

EXPERIMENTS AT THOMASVILLE, GA. 

The experiments at ThomasviUe, Ga., were conducted on 20-year- 
old trees of the Schley variety. The trees averaged 50 feet m height 
and 45 feet in spread of limbs, exceedmg m dimensions the average 
pecan trees growing in orchards of the Southeast. During the winter 
preœding the experiments the shucks from the former year's crop 
of nuts were removed from the trees, and later the ground was 
plowed with a turning or moldboard plow. The trees had received 
protective and sanitary treatment for two summers prior to 1926 
This treatment seemed to have reduced the disease inoculum in the 
orchard, as practically no leaf infection appeared during .the entire 
summer of 1926 except on the trees receiving no application of the 
fïïiSicide. These treatments undoubtedly influenced the results of 
the experimental work during 1926.        ,     .  , , i,  j    j. j 

AboSt 8 pounds of a 20-80 commercial mixture of monohydrated 
copper sulphate and lime dust, analyzing approximately J per cent 
metallic copper, was applied to each tree on May 12, June 11, July 9 
^d August 3 In or^er to insure a more uniform distribution of 
the Ät was applied from both sides of the tree rows. The 
applications were made between dawn and sunrise Mornmgs were 
sSected when the leaves and nuts were wet with either dew or ram. 

The results obtained in these experiments were veryjatisfactory, 
as shown in Table 1. They were even more remarkable, however, 
whenThe type of dusting "outfit used is taken into consideration 
The machine used was an old-type duster desired to dust Pea«h 
and apple trees: consequently its power and capacity were nadequate 
to dS properly the pecan trees selected. The mechanical weakness 
OÎ the outfit was partly overcome by the use ^ a tower that placed 
tie operator Tbout 6 feet above the ground. The ordinary 4/2-foot 
discharee pipe was replaced by one 10 feet long, whi^h enabled the 
oieratofto^do better work in the tops of the trees, The first appli- 
cation was made while the dusting fan was moving at the rate of 
only 1,100 r^olutions a minute. Later applications were made with 
?he fan at its maximum speed of about 2,400 revolutions a minute. 
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TABLE 1.—Comparison of results ohtaiived hy dusting peccm trees with 20-80 
monohydrated copper sulphate and lime mixture and hy spraying with 3-3-50 
Bordeaux mixture for control of pecan scah at Thomasville, Oa., 1926 

Character of treatment 

Dusted four times with monohydrated copper sul- 
phate and lime dust  

Sprayed three times with 3-3-60 Bordeaux mixture.. 
Cfontrol (not dusted or sprayed)  

Number 
of trees 
treated 

Average 
quantity 
of nuts 
set per 

tree 

Pounds 
72.76 
95.8 
82.8 

Average 
loss of 

nuts per 
tree from 

causes 
other 
than 
scab » 

Pounds 
18.1 
23.3 
18 

Average 
loss of 

nuts per 
tree due 
to scab 2 

Pounds 
2.16 
0 

60 

Average 
quantity 
of nuts 

harvested 
per tree 

Pounds 
52.5 
72.5 
4.8 

1 Black pit, insect injuries, and high winds. 
2 Including unmarketable nuts and those which dropped prematunsly. 

The records of dusted nuts were taken from 10 trees treated alike. 
The weight of the crop of nuts harvested from these trees ranged 
from 32.5 to 80 pounds and averaged 52.5 pounds of nuts per tree. 
There was a heavy drop of nuts due to black pit, insect injuries, and 
to high winds during July and August. From 20 to 25 per cent of 
the total crop fell prematurely as a result of the action of those 
agencies. The nuts that dropped prematurely were gathered at 
frequent intervals during the season and counted. At the same time 
the probable cause of the drop was determined. The number of 
pounds of nuts that dropped was calculated on the basis that 60 
nuts, tree run, weigh 1 pound. The quantity of nuts set per tree 
was computed by adding the estimated number of pounds lost to 
the total number of pounds harvested. These methods apply also 
to the records covered by Table 3. The husks of many of the dusted 
nuts became infected with the scab organism during a 36-hour infec- 
tion period on August 28 and 29, Fortunately, however, these late 
infections caused only a small percentage of faulty nuts on those 
trees dusted or sprayed. No drop occurred as the result of scab, but 
a few pounds of faulty nuts were found within the centers of the 
trees and in the extreme topmost parts, presumably where the dust 
was not properly distributed. 

Since Bordeaux mixture is considered the standard fungicide for 
preventing infection of pecan scab, the record of two trees sprayed 
three times with Bordeaux mixture is included in Table 1 for com- 
parison with the dusting results. 

Taking into consideration the nuts which had dropped prema- 
turely, the control tree set a heavy crop of nuts, estimated at 82.8 
pounds. Less than 5 pounds of the total nuts set were classified as 
marketable at harvest time. A loss of 60 pounds of nuts was due 
directly to scab, while a loss of 18 pounds was caused by other factors. 

The method of grading the nuts shown in Table 2 is one approved 
by the National Pecan Growers Association for pecans of the general 
type and shape of the Schley variety. With the exception of the 
control tree, 25 pounds of nuts were used in obtaining the grading 
percentage. The grading was done by running the nuts through 
an improved power grader owned by the National Pecan Growers 
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Exchange, Albany, Ga. All nuts having a diameter of fifteen-six- 
iteenths inch and over are considered as oversize. The No. 1 grade 
includes nuts with diameters of fourteen-sixteenths and thirteen-six- 
teenths inch; the No. 2 grade includes nuts with a diameter of about 
twelve-sixteenths inch ; and the No. 3 grade includes those which 
pass through an eleven-sixteenths inch opening. A relatively large 
percentage of the dusted nuts were graded as oversize, while 94 per 
cent were classed as No. 1 grade and larger. 

The classification data of the untreated nuts may seem from a casual 
examination somewhat misleading, but it must be remembered that 
these data were taken from less than 5 pounds of marketable nuts 
harvested from a tree which incurred a loss of 60 pounds as the result 
of scab. 

TABLE 2.—Yield, ci^acMng percentage, o/nd grading percentage of nuts harvested 
from pecan trees included in the dusting experiments at Thomasville, Ga., 
1926 

Number 
of trees 
treated 

Count of Crackine 
Grading percentage 

X:haracter of treatment nuts 10        n-iT-nprit- 
the     1 i^*^^^- 

pound   I      ^^^ Over- 
size No. 1 No. 2 No. 3 

X>iisted four times with monohydrated 
copper sulphate and lime dust.  

Sprayed three times with 3-3-50 Bor- 
deaux mixture        _   

10 

•      2 
1 

61 

59 
67 

62 

61. 5 
55.4 

14 

8 
5 

80 

74 
45 

4 

14 
39 

2 

4 
'Control (not dusted or sprayed)  11 

EXPERIMENTS AT ALBANY, GA. 

The trees in the experiments at Albany, Ga., averaged about 30 
feet in height and 25 feet in spread of limbs. The trees had been 
seriously affected with scab for two or three years prior to 1926 and 
had received no prophylactic treatment until 1926. Therefore, no 
part of the control that resulted from the treatment given during 
the summer of 1926 can be attributed to the cumulative effects of 
protective measures of previous years, as was the case in the orchard 
at Thomasville. The trees selected were located in an area sur- 
rounded by extensive plantings of untreated and scab-infected pecan 
orchards. Nevertheless, primary leaf infection was almost absent. 
Careful attention was given to sanitation in the block of trees 
selected, and this factor alone undoubtedly contributed largely to the 
lightness of the early leaf infection. The machine used was of the 
same type and model as the one used in the experiments at 
Thomasville. 

The dusted plot consisted of 26 trees of the Schley variety and 6 
trees of Alley. Each tree was given about 3 pounds of dust at each 
.application. The first application was made May 14, followed by 3 
to 5 others at intervals ranging from 2 to 4 weeks. The results are 
:shown in Table 3. 
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TABLE 3.—Results of dusting pecan trees with 20-80 monohydrated copper sul- 
phate and lime fnixture for control of pecan scah at Alhany, Ga.y 1926 

o Variety and treatment 

Average 
quantity 
of nuts 
set per 

tree 

Average 
loss of 

nuts per 
tree from 

causes 
other 
than 
scabi 

Average 
loss of 

nuts per 
tree due 
to scab 2 

Average 
quantity 
of nuts 

harvested 
per tree 

I Schley, dusted six times.  
Pounds 

24.10 
28.25 
25.75 
36 
25.5 
28 

Pounds 
3 
4.37 
2.6 
2.5 
4.5 
5 

Pounds 
0.10 
.88 

5.15 
28.9 

1 
20.3 

Pounds 
21 

2 Schley, dusted five times...  23 
3 Schley, dusted four times.  18 
4 Schley, control (not dusted)  3.6 
5 Alley, dusted five times  20 
6 Alley, control (not dusted)  2.7 

» Black pit, insect injuries, and high winds. 
* Including unmarketable nuts and those which dropped prematurely. 

The drop of nuts due to causes other than scab was about half as 
heavy in the Albany experiments as in those at Thomasville. The 
trees of the Schley variety which were dusted five and six times 
«ach during the season yielded an average of 22 pounds of market- 
able nuts per tree, and the yield of the Alley trees averaged 20 
pounds of marketable nuts. The control trees of the Schley variety 
sustained an average loss of 28.9 pounds and yielded only 3.6 pounds 
of small though marketable nuts. The loss from scab on the check 
Alley trees averaged 20.3 pounds of nuts, and the marketable crop 
was only 2.7 pounds of small nuts. Plot 3, dusted four times, sus- 
tained a 20 per cent loss from scab. An average of 18 pounds per 
tree of marketable nuts was harvested from this plot, although the 
nuts graded undersize. 

The nuts harvested from plots 1, 2, and 5, as indicated in Table 4, 
were normal in size and graded satisfactorily. Plots 1 and 2 graded 
M and 98 per cent, respectively, in the No. 1 class and oversize 
combined. The nuts harvested from plot 3, dusted four times, were 
undersize, averaged 70 to the pound, and only 86 per cent were 
classed as No. 1 and larger. The record of the cracking percentage 
of the nondusted Schley nuts is significant of the degree of faulti- 
ness of these nuts. While the nuts in plot 1 analyzed 62 per cent 
kernel, those harvested from the control trees analyzed only 36 
per cent kernel. The kernels of 70 per cent of these nuts (not indi- 
cated in Table 4) were found to be defective in some manner, either 
shriveled or represented by only a dried mass of the kernel tissues. 
The cracking percentage of the nondusted Alley nuts was but little 
better. 

The crop harvested from the dusted trees of the Alley variety 
averaged 70 nuts to the pound, tree run (ungraded), which indicates 
that these nuts were slightly undersize. Sixty-five nuts to the pound 
is about normal for nuts of this variety grown in the vicinity of 
Albany, Ga. Since the diameter of the nuts of the Alley variety is 
greater in proportion to the length than those of the Schley variety, 
a different system of grading probably would have been preferable. 
For the sake of uniformity and conciseness, however, the nuts of both 
varieties were graded by the same method. 



6 DEPAETMENT CIRCULAR 412, TJ.  S. DEPT.  OF AGRICULTURE 

TABLE é.-^Yield, craûMnff percentage, and grading percentage of mits harvested' 
from pecan trees included in the dusting eœperiments at Albany, Ga,, 1926 

Variety and treatment 

1 Schley, dusted six times  
2 Schley, dusted five times  

Schley, dusted four times— 
Schley, control (not dusted).. 
Alley, dusted five times.——. 
Alley control (not dusted).... 

Count of 
nuts to 

the 
pound 

Crack- 
ing per- 
centage 

68.2 
36 
62.7 
48.2 

Grading percentage 

Over- 
size No. 1 No. 2 No. 3 

I 
6 
0 

16. 

METEOROLOGICAL CONDITIONS AFFECTING SCAB INFECTION 

Certain meteorological conditions favor the formation of spores 
and infection by the pecan scab organism, while other conditions 
have an inhibitory effect.    Little or no infection will occur during 
periods of fair weather with  an absence of heavy  dew or   tog. 
Showers, even heavy ones, during the forenoon or early afternoon it 
followed by bright sunshine apparently do not directly favor infec- 
tion, but probably do so indirectly by favoring the formation ot 
heavy dews or fogs.    Precipitation during the evening, even it very 
light  may furnish excellent conditions for infection, as the leaves 
and nuts will then be wet for a period of 12 hours or more    Ihe 
record of the precipitation during a period of a month or tor an 
entire season is not necessarily a good criterion of conditions tayor- 
ing infection by pecan scab.   A record of the number of rainy days 
during a month or season is a more accurate criterion.    Continuous 
rainy and cloudy weather extending over a period of four hours or 
more, even though resulting in only a small aggregate precipitation, 
may furnish excellent conditions for spore germination and mtec- 
tion    The most favorable infection period during the season ot 192(> 
and the one causing the greatest number of infections and resulting 
in the greatest loss of nuts occurred July 28 and 29.    Earn began 
falling at 5 o'clock a. m. the first day and continued throughout the 
day and night until 6 a. m. of the following day.    Cloudy weather 
with intermittent showers continued until 5 o'clock of the afternoon 
of July 29.    This meteorological disturbance furnished a 36-hour 
infection period. .      ,T        -       ^   ^ 

The summer of 1926 was not exceptionally rainy, but compares 
very favorably with the average, as indicated by Table 5. 

TABLE 5—Numl)er of days tvhen rain occurred and precipitation during the- 
infection-season months of 1926 at Thomasville, Ga., as compared with a I0- 
year average {1911 to 1925, inclusive) 

fThe number of days includes those with a trace of rain; i. e.. less than 0.01 of an inch.   The data given in^ 
^ this SlT¿ well as all other climatological data given herein, were furnished by the United States 

Weather Bureau] 

Period covered April May June July August 

Days 
8 
9 

Inches 
3.40 
3.49 

Bays 
12 
7 

Inches 
3.80 
2.69 

Days 
16 
17 

Inches 
5.29 
3.62 

Days 
20 
19 

Inches 
6.61 
7.06 

Days 
17 
22 

Inches 
4.72 
6.59 

Spiison of 1926                     



DUSTING FOR CONTROL OF  PECAN  SCAB ^ 

From May to August, inclusive, the number of rainy days was the 
•same as in the 15-year average. There were three infection periods 
during May, the driest month. The first occurred on the 4th, when 
0.19 inch fell. The rain began at 7 o'clock p. m. and did not cease 
until after sunset. The second infection period occurred on the 
13th, when rain fell between 5.30 and 6.45 p. m. and was followed by 
overcast skies until after sunset. The last infection period for the 
month occurred on the 20th, when 1.47 inches fell during a continuous 
period between 2 o'clock a. m. and 2 o'clock p. m. 

COST OF DUSTING 

Nothing definite can be said about the cost of dusting. The cost is 
determmed by the size of the trees, price of materials, and labor 
rates. The factors causing yariations differ with every grower. The 
quantity of dust required to furnish an adequate covering at each 
application ranges from 1 to 2 pounds to the tree for trees just 
attaining the bearing age, as compared with 8 to 12 pounds for trees 
of normal size at the age of 20 to 25 years. Two men can easily 
operate a power-dusting machine. With such a machine running 
steadily from 50 to 150 trees an hour can be dusted. A machine costs 
about $450 f. o. b. shipping point, and the dust 6 to 7 cents or less per 
pound. It IS possible, therefore, for growers to estimate fairly closely 
what theix own dusting operations will cost. 

SUGGESTIONS 

As stated previously, this circular gives the results of a single 
seasons success in dusting pecans with monohydrated copper sul- 
phate and lime dust. The writers do not consider that the results 
of one season's work are sufficiently comprehensive to be used as a 
basis for dusting schedules. Although the season of 1926 may be 
considered a normal one from a climatological standpoint, the same 
schedule which gave success in 1926 may give different results in 
sonie other season. Dusting trials over a series of years must be 
made before definite recommendations can be made. The results of 
the 1926 experiments are presented at this time so that they may be 
used as a working basis by growers who wish to test the materials 
and the inethod of application herein described. 

Sanitation is highly important in a pecan orchard in connection 
with scab-control operations. The fungus causing the scab disease 
hves^ over winter on infected twigs and on infected shucks, leaves, 
and leaf stems. In order to eliminate as far as possible these sources 
of infection they should be plowed under previous to the beginning 
of the spring growth of the trees. The twig stromata are very potent 
sources of infection and are the most difficult ones to eliminate. To 
destroy the sporulating powers of the twig stromata, Neal ^ and 
others, of Mississippi, recommend a spray composed of 1 gallon of 
commercial lime-sulphur solution to 8 gallons of water, to be applied 
while the trees are dormant. Summer spraying or dusting will 
largely prevent twig infections.   After the first season's control work, 

« NBAL, D. C, CHANCE, O. M., BARNHART, R. P., and BTNüM   E. K     SPRATINO HTP^RT 
MBNTS^FOR PECAN  SCAB  CONTROL IN  MISSISSIPPI   IN  19^3.      mm.  A^V   ^V^Ítl Qi^^^l] 
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therefore, the trees should be practically free from this source of 

^^ The 1926 tests indicate that the dust should be applied at night or 
early in the morning and only while the leaves and liuts are wet with 
either dew or rain. To effect a more even distribution of the tungi- 
cide the dust should be applied from two sides of the trees. 

Judffins: from the results of the Thomasville experiment, an appli- 
cation of dust made while the leaves are wet will affor^ PJ?,^^^^^''''' 
for about 30 days, whereas applications at intervals of about ^20 days 
were required to furnish protection in the Albany experiment, ihis 
difference may be attributed to the fact that the Albany trees had 
received no previous prophylactic treatment, whereas the ihomas- 
ville trees had received such treatment for two years. Furthermore, 
this difference may be due to the location of the Albany trees m an 
area surrounded by many trees badly infected with the scab disease. 
These experiments indicate that the dust should be applied at inter- 
vals not exceeding three weeks, at least during the first year ot 
treatment. Further experience and trials may prove that applica- 
tions of dust at longer intervals will give adequate protection, but 
for the present it is believed that growers should adhere to the 
three-week schedule. Very finely divided dust composed of 20 per 
cent monohydrated copper sulphate and 80 per cent high-grade lime, 
free from calcium carbonate, seems to give good results. 

DIRECTIONS FOR USING THE COPPER AND LIME DUST 

Kemove last year's infected nuts and shucks from trees during 
early winter. Plow the orchard soil prior to April 1, so as to cover 
deeply all infected nuts, shucks, leaves, and leaf stems. ,    ^   ^  -, 

Make the first application of a 20-80 combination of monohydrated 
copper sulphate and lime dust immediately after pistillate blossoms 
have been fertilized. Make additional applications of dust ot the 
same strength at intervals of three to four weeks until about August 
1 The number of applications and the length of intervals should 
be governed by the degree of infection as well as by the extent of the 
control already obtained. 

SUMMARY 

Pecan scab is an important limiting factor to pecan nut produc- 
tion in southeastern United States. 

A mixture of monohydrated copper sulphate and lime dust analyz- 
ing approximately 7 per cent metallic copper effectively controlled 
pecan scab in two localities during the summer of 1926. 

In addition to orchard sanitation, four to six applications ot a 
20-80 mixture of monohydrated copper sulphate and lime dust are 
tentatively recommended. To those who desire to give dusting a 
trial it is recommended that the dust be applied while the leaves are 
wet with either dew or rain. 

ADDITIONAL COPIES 
OF THIS PUBLICATION MAY BE PROCUEED FROM 

THE SUPERINTENDENT OF DOCUMENTS 
GOVERNMENT PRINTING OFFICE 

WASHINGTON, D. C. 
AT 

5 CENTS PER COPY 
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' INTRODUCTION 

The American public now realizes the evils of soil erosion and is 
inclined to do everything possible to remedy them. Among methods 
of controlling erosion, the establishment and maintenance of vege- 
tative cover on the soil is favored as being simple and effective, eco- 
nomical and lasting. Although plants vary in efficiency as soil 
binders, almost any of them is of some use. Where vegetative cover 
is to be restored by planting, choice will be limited in most cases by 
the character of the existing ground surface. If this is badly eroded, 
relatively few plants are adapted to growth there. Fortunately, 
among the pioneering types are some that are of value to wildlife. 

For example, on Cecil clay loam, a soil of the piedmont, section of 
Nortli Carolina that is often seriously eroded, Lee,^ a soil surveyor 
of the Bureau of Chemistry and Soils, reports that— 

Abandoned fields first grow up in broom-sedge and brambles, followed the 
second year by sassafras and sumac ibushes, and yellow pine, and in a few 
years, except on badly eroded areas, there is a good stand (;f pine. Forested 
areas .support a fair or good growth of white, red, black, post, scarlet, and 
cliestnut oalis, shortleaf or yellow pine, spruce, pitch, and white pines, hickory, 
black guin, yellow poplar, (logwood, and a few persimmon, locust, sourwood, 
black walnut, white elm, sweet gum, red cellar, and hemlock trees. 

Commenting on these plants, in the order named, it may be said 
that broomsedge affords good cover, and brambles (that is dew- 
berries, blackberries, and the like) provide both cover and food for 
small forms of wildlife, including cottontail rabbits, quail, and other 
game species.    Sassafras and sumac fruits are eaten by many birds 

'LEK W n and BACON, S. R. scirL SURVEY OF BtriiKB COVNTX, NORTH CAROLINA. 
Ü. S. Dept.'Agr.', Bur. Chem. and Soils, Ser. 1020, no. 22, p. 10.     lO.W. 

78720°—^S 
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and mammals. Yellow pine according to its height furnishes cover 
tor both ground and above-ground fauna and when mature produce« 
m seed years a food supply that is appreciated by many species In 
tlie forests the various oaks, through their acorn cro¿s. contribute 

. heavily to the upkeep of wildlife; all the pines function in the same 
way as previously noted for the yellow pine; the hickory and wahuit 
are valuable to squirrels and a few other species; the black .nim 
dogwood, persimmon, and red cedar yield fruits that are soiLdft bv 
a variety of forms of wildlife; the yellow poplar, locust, whit^'e elm 
and hemlock bear seeds that are eaten in small quantity, and the red 
cedar m addition to its fruit-bearing role affords first-class cover 
Ihus practically every plant that the soil surveyor thought deservin" 
of mention as a pioneer on eroded Cecil clay loam is of some value 
to wildlife. 

PLANTS UTILIZED BY WILDLIFE     v 

,, The Story would be the same for other soils and regions, even with 
their different types of vegetation, for the reason that a vei-y larcre 
number of plants are in some degree utilized by wildlife. Conside*!-- 
ing land plants alone, the parts most eaten are the leaves (often with 
parts of the branches and stems in woody species, collectively known 
as browse), the buds, and the fruits or seeds. Fruits of the par- 
ticular type known as nuts are referred to in the aggregate as mast 
and are an important food supply for certain domestic as well as 
for various wild animals. 
_ In addition to browsing, there may be mentioned grazing (that 
IS, feeding on grass and other herbage).    This seems to have been 

nt^'d^ti.' n"'°^' °* i'^^"^ °* '^' ^^^°"' °^ buffalo, and is impor- tant also to elk, especially in summer. It figures less than is ijopularlv 
supposed, however in the feeding habits of deer, antelope, Síts, 
and hares, which depend more upon woody plants, or true browse. 
All these creatures take some grass and herbs, it is true, and the 
nnrî ™.*-''""'V"'^ of many other plants are freely eaten by quail 
and grouse and nipped by numerous smaller vegetarian birds 

liuds, while taken by the browsers ahmg with leaves and twigs,- 
are sought alone as a substantial part of the diet by grouse and some 

Tal   in ïonirF'"'".^^" '''''''''■   ^^''^'y ^'•"its are eaten by malíl^ mais 11 general (except the most pronounced carnivores), by"practi- 
cal y al land game birds, and by a great many smaller birds   el, e- 
cially by such groups as the mockingbird, catbird, and    hrasheïs- 

Îat'iVs    'Ä'V'H^ ^^""'Yt'^ waxwings; starling;  orioles    and 
tanagers    Mast is the great dependence of squirrels but is taken by 
many other mammals ranging in size from deer to mice, by wild tur- 
keys, grouse, and quail, and-aniong other birds by woodpeckeiriays 
crows  titmice, and nuthatches.   Tree seeds are ¡ought wh le on the 
•Pdnoll-s '^T"'^'' Y.^dpeckers, jays, pine and evening giosbeaks 

redpolls, siskins, goldfinches, and crossbills.   When they fall   espe- 
cial y in the case of common pines, black locust, and sweet'in  the 
seeds may be of great importance for the time being to doyä quail 
and various other ground-feeding birds and ma.nmals     Seeds ¿f 
grasses, sedges, and other herbs contribute substan iafhto the die 
of   doves,   meado^ylarks,   blackbirds,   cowbirds,   redpolls    buntin-s 
finches, sparrows, juncos, and longspurs. '   '^""^"'"^- 
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B35728;   B3112M 

A, Manzanlta (Ardostaphylos): Evergreen cover, good browse, and persistent fruit,    B, Mountain juniper 
{Junipmta commiivis montana): Excellent evergreen cover, good browse, and persistent Iruit. 
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PLANTS FOR WILDLIFE UTILIZATION AND EROSION CONTROL 3 

The production of food, indispensable though it may be, cannot 
be ranked unconditionally as first among the uses of plants to wild- 
life Food there must be, but the ways of wildlife are such that 
food can scarcely be utilized unless situated in or near suitable 
cover Defining suitable cover may be difficult. One thinks first 
of its concealing capacity, but there is to be considered also its ac- 
tual mechanical efficiency in excluding predators or at least in imped- 
ing their progress. In summer the provision of shade may be an 
important attribute of cover, and at all times the convenient location 
of cover in relation to food supplies is a prune consideration. Alan 
may appraise cover requirements to the best of his ability and plan 
and modify cover according to this appraisal, but the final test of 
value is the degree of use, and sometimes tliis appears to depend upon 
something that the particular form of wildlife concerned recognizes 
but man does not. Man does the best he can by providing cover good 
for quick refuge, temporary concealment, and more or less permanent 
lodgino-, using a variety of plants to form it, distributing rather than 
concentrating it, and making it of food-bearing species or placing 
it so as to be readily accessible to food supplies. 

The genera of plants known to be of most value m providing cover, 
browse, herbage, mast, fruit, and seeds for wildlife are herewith 
listed in systematic order.^ It is realized that m a single genus the 
species may differ greatly in value to wildlife, but details for all 
crenera are not well enough known to justify tabulation by species. 
Any available native species of the genera listed may be transplanted, 
or representatives (native or exotic) may be obtained from nurseries. 
îio barberries, currants, or buckthorns are included, because they 
harbor destructive rusts. Omitted also are plants poisonous to main 
on contact, as poison-ivy and poison sumac, as well as various kinds 
dangerously poisonous either to wild or to domestic aninials, when 
eaten, as yew, wild cherry, lupine, laurel, rhododendron, and 
groundsel (Senecio). 

-i COVER PLANTS 

Cover for ground dwellers consists of plants of sufficient height to 
conceal the forms of wildlife concerned. It seems most effectual if 
dense, stiff, thorny, or evergreen (pi. 1). Plants that form thickets 
even so extensive as to dominate the landscape are good coyer spe- 
cies. Cover for the above-ground fauna is most satisfactorily pro- 
vided by dense evergreen trees. Deciduous plants, on the other hand, 
unless of very dense growth, are not of much value for cover except 
in summer. 
Pine (Pin«.?). ■ Jimlper, ved (;e(\ar {Juniperus)' 
Spruce (Picea). ' (pl.l, «). 
Hemlock (Tsuga). Scrub palmetto  (Serenoa). 
Douglas fir (Pseudotsuga). 
Pir, balsam (AUes). 
Arborvitae  {Thuja). 
White cedar (Chamaecyparis). 

Greeiibrier  {Smttaa;). 
Waxmyrtle {Myrka). 
Sweetfern  {Comptonia). 
Willow  (Salix). 

= HELLER A  A.  CATALOGUE OP NOBTH AMERICAN PLANTS NORTH OF MEXICO, EXCLUSIVE 

OF THK LOWER CRYPTOGAMS.    Ed. 2, 252 pp.    1000 .„iii„„  „re oxcellent ■Such low lunlpers as Juniperus eommunw, J. prostriita and J^- «a»««« af«;J"^";«''«"! 
cover; red cedar (./.t'*í-,7ímano), an alternate host oí apple rust, should not be planted 
near apple orchards. 
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Hazel {Corylu8). 
Birch (Betula). 
Alder  (Alnun). 
Oak  (Quercuit)^ 
Osage-orange  (To.ri/loii). 
Hop  (Hmnuhcx). 
Saltbush   (Atritilex). 
Winterfat   {Euiotia). 
Clematis  (CIcmiitix). 
Cotoneaster  (Cotoncaxfer). 
Hawthorn  (Vrnidegtix). 
Apple (Mfiius)." 
Squiiw-apple  {Pcmphyllum). 
Blackberry, raspberry  {Ruhm). 
Busli cinquefoil   (Daxiijliora). 
Mountain-mahogany {Ccrcocar¡>ux). 
Cbaniise {Adenoxtoma). 
Antelope-brush   iPuishia). 
Blackbrush   (CoTeouiinc). 
Bearniat (Chamaebatia). 
Rose {Roxn). 
Plum   (Prunus). 
Catclaw   (Acacia). 
Mimosa  (Mimoxa). 
Mesquite  ( Prosoii ix ). 
Screwbean  (Stromhocarpa ). 
PartMdge-pea  (Chamaecrista). 
Paloverde  (Cerciditini). 
Siberian pea-tre<> (Caraf/a¡w). 
Locust (ño&iM/a)  (]>].'. B). 
Priekly-asb   (Zanthoxi/liim). 
Jojoba   (Simmoiidxia). 
Sumac (Rhus). 
Holly  (Ilex). 

Wintercreeper   (Ewnnjmux,   vine  siie- 
cies). 

Bittersweet (Celastrus). 
Jujube (/Azyphux). 
Deer brush, Jersey-tea (Ceanotliux). 
Grape (Vitis). 
Virginia creeper (PartUenocisxux). 
Saltcedar  (Tamori.r). 
Pricklypear, tuna, cholla (Opuntia). 
Buffaloberry (Lcpmgyrea). 
Elaeagnus  (FAaeagnus). 
Dogwood  ^Cornux)  (pi. 4, A). 
Salal  (Gaulthcria). 
Mansianita (Arctoxtaphylox)   (pi. 1, A). 
Huckleberry (GayJuxsacia). 
Blueberry (Vaccinium)   (jil. 4, B). 
Lantana   (Lantnna). 
Sage  (Salvia). 
Matrimony-vine (Lycium). 
Desertwillow  ( Cliilopxix). 
Trumpetcreeper  (Trcnma). 
Snowberry,   coralberry   (Siiiiitjhoricar- 

pos ). 
Honeysuckle  (Lonicera). 
Jlock-cucumber (Micrampelix). 
Climbing boneset  (Mikania). 
Rabbitbrusli (Chry,wthamnux). 
Seepwillow  (Baccharis). 
Arrowweed (I'luehca xericea). 
Burrobrush   (Hymenoclea). 
Bur-sage (Franseria). 
Brittlebush (Encella). 
Tarbush (Flourensia). 
Poreleaf   (Porophyllum). 
Sagebrush   (Artemixia). 

BROWSE   PLANTS 

So far as known, the buds of relatively few plants are especially 
sought by wildlife. The favorite budding trees are Populus (pi. 2) 
and Betula with others of their respective families coming next in 
rank. The catkins of these and other amentaceous plants are eaten. 
Browse is interpreted to cover bark, buds, and whole pods, particu- 
larly pods that are eaten in their entirety, as of mesquite and honey- 
locust, and whole heads of fruits, as the "bobs" of sumac. Entries in 
this list preceded by an asterisk (*) are made on the basis of the 
preferences of range stock, so may not prove well founded for 
wildlife. 

Hickory (Hicoria). 
Sweetfern  (Comptoiiia). 
Cottonwood, aspen  (Populux)   (pi. 2). 
Willow (Salix). 
Blue beech  (Carpinus). 
Hophornbeani (Oxtrya). 
Hazel  (Corylus). 
Birch (Betula). 

(pi.     Alder (Alnus). 
Beech  (Fagux). 
Chestnut  (Castanea). 
Oak (Quercus). 

Pine (Pinux). 
Tamarack  (Lnrix). 
Spruce (Picc<i). 
Hemlock (T,Huga). - 
Douglas fir (Pxewhitxiiya). 
Fir, baLsam  (Al)icx). 
Arborvltae (Thuja). 
White cedar  (Chainaccyparix). 
Juniper,   red  cedar   (juniperus) 

1, B). 
Jointflr (Ephedra). 
Greenbrier (Smila-r). 

* Scrub oaks and those of any height with persistent or evergreen leaves are the best. 
'Crabs and wild setdlliigs of the cultivated apple. 
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Serviceberry or shadbush (Amelandiier): Drowse and early season fruit. 
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Elm {Ulmus). 
Hiickberry (Celtis). 
Mistletoe ( Rasiuvmofskj/a ). 
Biiekwheatbrush   (Kriogonum   micro- 

thecum, E. wrightii). 
Saltbush (Atriplex). 
»Hop-sage (Orayia). 
ffinterfat (Eurotia). 
Gieasewood (SarcolHitm). 
Sassafras {Sassafras). 
ffitch-hazel ( Hamamelis ). 
Sycamore (Platanus). 
Hawthorn (Crataegus). 
Apple (Malus).^ 
Mountain-ash ( Sorlnis ). 
Chokeberry (Aronki). 
Serviceberry (Amelanchler)  (pi. 3). 
Squaw-apple  (Peraphyllum ). 
Blackberry, raspberry (Ruhiis). 
Bush cinquefoil  {Dasiphora). 
'Apache-plume  (FaUugia). 
Chlïrose (Gowania). 
Mountain-mahogany   ( Cercoca rpus). 
Antelope-brush (Purshia). 
Kose (Rosa). 
'False-mesqulte  (CalUandra). 
Catclaw (Acacia). 
«Mimosa (Mimosa). 
Mesquite (Prosopis). 
'Screwbean (Strombocarpa). 
lU'dbud (Ccrcis). 
'Ratany (Krameria). 
Honeylocust   (Oleditsia). 

*Jerusalem-tlioru (Parkinsonia). 
I'aloverde  (Ccrcidium). 
Pea chaparral  (Pickeringia). 
'Kidneywood   (Eysenhardtia). 
Locust   (Robinia neomexicana). 
Tesota (Olneya). 
Jojoba (Sinimondsia). 
Sumac (Rhus). 
Maple (Acer). 
Deer brush, Jersey-tea (Ccanothus). 
Grape (Vitis). 
Basswood   ( Tilia ). 
Flannelbush (Frcmontiu). 
•I'ricklypear,  tuna, cholla   (Oputitiu) 
liuflfaloberry   (Lepargyrea). 
Aralia  (Aralia). 
Dogwood (Cornus)   (pi. 4,^). 
Trailing arbutus  (Epigaca). 
Wintergreen  (Gaulthcrta). 
Manzanita (Arrtostaphylos) (pi. 1, ^). 
Huckleberry   (Ouylvssacia). 
Bluelierry  (Vaccinium)   (pi. 4, B). 
Asli (Fraxinus). 
Matrimony-vine (Lycium) 
Elderberry  (Sambueus)   (pi. 5, A). 
Blackhaw, cranberrybush (Vihurnnm). 
Snowberry,  eoralberry   (Symphorirar- 

pos). 
Honeysuckle ( Lon icera ). 
Rabbitbrush (Clirysothamnus). 
Burrobrush (Hymenoclea). 
* Bur-sage  (Franseria). 
Sagebrush  (Artemisia). 

HERBAGE 

Woodfern (Dryopteris). i 
Bracken (Pteridium). / 
Galleta (Hilaria). / 
C'npgrass   (Erioehloa).     > 
Switchgrass  (Pani<'um).l 
Three-awn (Aristida).   - 
Needlegrass (Stipa). 
Timothy (Phleum). 
Dropseed (Sporoiolus). 
Bentgrass (Agrostis). 
Wild oat (Avena). 
Bermuda grass (Cynodon). 
Trichloris ( Trichloris ). 
Grama (Bouteloua). 
Buffalo grass (BucMoë). 
Lovegrass ( Eragrostis ). 
■lunegrass  (Koeleria). 
Orchard grass  (Dactylis). 
Bluegrass (Poa). 
Fescue (Festuca). 
Bromegrass  (Bromus). 
Wheatgrass  (Agropyron). 
Sedge (Carece). 
Spanish-moss  (Tillandsia). 
Rush (Juneus). 
Woodrush  (Juncoides). 
Wild onion (AlHum). 
Wood nettle (Laportea). 
Wild buckwheat (Eriogonum). 

Dock  (Rumex). 
Knotweed  (Polygonum). 
Lambsquarters ( Chenopodium ). 
I'igweed  (Blitum). 
Saltbush  (Atriplex). 
lied sage (Kocliia). 
Glasswort (Salicmiña). 
Itussian-thlstle (8al.'<ola). 
Redroot (Amaranthus). 
Sheeplick (Chiillemincn). 
Unibrellawort  (Allionia). 
lîoerhaavia (Boerkaavia). 
Carpetweed (Mol hi go). 
Purslane (Portulaca). 
Bitterroot  (Lewisia). 
("liickweed (Alsine). 
Columbine (Aquilegia). 
Meadowrue  (Thaliotrum). 
Corydalis  (Capvoides). 
Wild cabbage (Caulanthus). 
Peppergrass  ( Lepidium ). 
>I us ta rd  (Brassioa). 
Lesquerella (LesquerellOr). 
Sophia  (Sophia). 
Saxifrage (Sa^rifraga). 
Alumroot (Heuehera). 
Riceroot   ( TAthophragm a ). 
Strawberry ( Fragaria ). 
("inquefoil  (Potentilla). 

I       ' Crabs and wild seedlings of the cultivated apple. 
) 78720°—.'Î6 2 
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Bryinocallls (DrymocalUs). 
Dwarf rose (Chamaerhodos). 
HuajiUo (Pithecolobium). 
Uosmanthus (Desmanthm). 
Blueweed ( Hoffmanscgina ). 
Thenn<)i)sis ( ThermopgU). 
Bur-clover ( Ucdicago ). 
Clover ( Tri folium ). 
Birdsfoot trefoil (Lotus). 
Páresela (ParoKcla). 
Prairieolover ( Kuhn ¡.itera). 
Sweet weed  ( Hedi/saru in ). 
BegKarweed  (Meibomia). 
Bushclover (Lcspedesa). 
Vetch (Vicio). 
Pea (Lathyrus). 
HoKpeanut   (Amphicarpa). 
Milk pea {Otilartia). 
Wild bean  (Fhascolm). 
Wild  bean   (Strophostyles). 
Geranium  (Ch^ranium). 
Alfilaria   (Erodiuni). 
Woodsorrel   (Oxalin). 
Jewelweed   (Impatiens). 
False mallow (Malvastruni). 
Willowwwd   (Epilobium). 
Firewee<l   (Chamaenerion). 
Bvening-primrose  (Oenothera). 
Sweet cicely (Osmorrhiaa). 
Lovage   (Ligusticum). 
Angelica   (Angelica). 
Leptotaenia   (Leptotaenia). 
Cogswellia  (CogswelUa). 
Cow-parsnip (Hcracleum). 
Pyrola   (Pyrola). 
Shepherds-purslane (Androsace). 
Elkweed  (Frasera). 

Plilox (Phlox). 
Skunkweed   (Polemonium). 
Waterleaf (Hydrophyllum). 
Stickseed (Echlnospermum ). 
Bluebells   (Mertcnsia). 
Puccoon   ( Lrithospermum ). 
Horsemint   (Agastache). 
Catspaw (Lamium). 
Pentstemon  (Pentstemon). 
Speedwell  (Veronica). 
Indian paintbrush (Castilleja). 
Plantain   (Plantago). 
Partridgeberry  ( Mitchella ). 
Mexican-clover   (Richardia). 
Cleavers  (Oalium). 
Valerian  (Valeriana). 
Xanthisma  (Xanthisma). 
Fleabane (Erigeron). 
Niggerhead   (Rudbeckia). 
Balsamroot ( Balsamorrhtsa ). 
Wyethia   (Wyethia). 
Viguiera   ( Viguiera ). 
Mountain sunflower (Helianthella) 
Tallowweed (Actinella). 
Fall tallowweed  (Amblyolepis). 
Poreleaf  (Porophyllum). 
Yarrow  (Achuica). 
Sagewort (Artemisia). 
Arnica   (Arnica). 
Thistle  (Cirsium). 
Star-thistle  (Centaurea). 
Dandelion   (Taraxacum). 
Wild lettuce (Lactuca). 
False dandelion   (Agoseris). 
Hawksbeard (Crépis). 
Hawkweed  ( Hieracium ). 

MAST  PRODUCERS 

Walnut (Juglans). 
Hickory  (Hicoria). 
Hazel  (Corylus). 
Beech  (Fagus). 

Chestnut, chinquapin (Castanea). 
Giant chinquapin (Castanopsis). 
Oak (Quercus). 
Tanoak   (Lithocarpu.i). 

FRUIT PRODUCERS 

Inclusion of fruit producers here is mostly on the basis of pref- 
erence by birds as revealed by stomach analyses; field observations 
on birds am niformation of both derivations on mammals may show 
the desirability of making additions. 
Juniper,   red   cedar   (Juniperus)    (pi. 

li B). 
Palmetto (Sabal). 
Scrub palmetto (Serenoa).' 
Greenbrier (Smilax). 
Waxmyrtle  (Myrica). 
Hackberry  (Celtis). 
Mulberry   (Morus). 
Osage-orange  (Toxylmi). 
Rouge-plant  (Rivina). 
Pokeberry  (Phytolacca). 
Moonseed  ( Menispermum). 
SnaiUseed  (Cebatha). 
Bay (Persea). 
California-laurel ( Umbellularia ). 

Sassafras  (Sassafras). 
Splcebush (Bcnsoin). 
Cotoneaster (Cotoneaster). 
Hawthorn  (Crataegus). 
Apple  (Malus). 
Mountain-ash  (Sorbus). 
Chokeberry  (Aronia). 
Toyon   (H et érameles). 
Serrlceberry (4»i€l!a«cfeicr) (pi. 3). 
Squaw-apple (Peraphyllum). 
Blackberry, raspberry (Rubus). 
Strawberry  (Fragaria). 
Rose  (Rosa). 
Plum  (Prunus). 
Chinaberry (Melia). 
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B13632;   B290eM 

A, Scarlet elder (Hambucm pubens): Fair browse and widely relished fruit.   B, A smartweed {Polygmxim): 
One of tlie best seed producers. 
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Crowberry  {Empetruiii ). 
Peppertree ( SchmuK ). 
Sumac (Rhm). 
Holly (Ilex). 
Mountain-holly {Nemopanthus). 
Jujube CAizviilius). 
Squawbush (Condalia). 
Supplejack  {Berchcmia). 
Grape (Vitis). 
Virginia creeper (Partheiiocinfu«). 
Ampélopsis  ( Ampélopsis ). 
Treebine {Cissus). 
Piissionflower (Passifloru). 
Pricklypear, tuna, cliolla (Opuntia). 
Daphne (Daphne). 
Leatberwood ( Ö / rcn ). 
Sea-buckthorn (Hippophae). 
Buffaloberry ( J^epa niwea ) ■ 
Elaeagnus  (EUieognus). 
Aralia (Aralia). 
Tupelo (Npsm). 
Dogwood (Cornus)  (i)l. 4, A). 

Wintergreen, salal  (Guultheria). 
Madrono (Arbutus). 
llanzanita, bearberry (Arotostaphylos) 

(pl. 1, A). 
Huckleberry ( Gaylussacia ). 
Blueberrj' (Vacoinium (pi. 4, B). 
lîunielia  (Bumelia). 
I'ersinnnim  (Diospi/ros). 
Osmanthus (Osmanthus). 
Adelia  ( Forest icra ). 
Fringetree (Chlonanthus). 
Privet (Liffustrum). 
Anaqua (Ehretia). 
r.eautyberry ( Gallicarpa). 
Matrimony-vine  (Lycium ). 
Groundcherry  (PUysaii-H). 
I'artridgeberry (Mitchella ). 
Elderberry (tiamhwms)  (pi. 5, A). 
Hlaekbaw, cranberrybUKh (Vihurnwm). 
Snowberry,     coralberry      (iáiimphori- 

carpos). 
Honeysuckle (Lonicera). 

SEED PRODUCERS 

Ordinarily weeds are thought of as the principal source of the 
seeds eaten ty wildlife, but seeds of certain trees also are important. 
There is a popular tendency to group these, and in fact all seeds, 
nuts, and fruits that can be gleaned from the forest floor, under 
the term mast. The occasional abundant crops of pine seeds, 
especially, are referred to as pine mast. For the purpose of this 
circular however, the term "mast" is restricted to nuts and acorns, 
and the word "seeds" is used to include dry (as contrasted with 
fleshy) fruits in addition to grains, akènes, and other plant fructifica- 
tions' popularly called seeds. 
Pine (Pltnis). 
Spruce (Picea). I 
Hemlock (Tsuga).      i 
Fir, balsam  (Abies). 
Beardgrass  (Andropoffon). 
Bull grass (Pa-spalum). 
Switchgrass (Punioum). 
Wild millet  (EchinocMoa). 
Crabgrass  (Digitaria). 
Bristle grass (Setaria). 
Canary grass  (Plutlwris). 
Needlegrass  (Stipa). 
Timothy (Phleum). 
Dropseed  (Sporobolus). 
Bentgrass  (Agrostis). 
Bermuda grass (Cynorlon). 
Giama (Bouteloua). 
Goosegrass (Eleusine). 
Keygrass  (Monanthoehloe). 
Lovegrass ( Er agrostis ). 
Saltgrass   (Disttchlis). 
Bluegrass (Poo). 
Fescue (Festuea). 
Bromegrass   (Bromus). 
Barley (Eordeum). 
Xutgrass ( Cyperus ). 
Sedge   ( Carex). 
Dayflower  (Commelina) 

Blue beech   (Carpinus). 
Hophornbeam  (Ostrya) 
Birch  (Betula). 
Alder (Alnus). 
EUn  (VIVIus). 
Hemp  (Cannabis). 
Wild buckwheat (Eriogonum). 
Dock (Rumex). 
Smartweed (Polygonum)   (pi. 5, B). 
Lambsquarters ( Chenopodium ). 
I'umblevt'eed  ( Cycloloma ). 
Saltbush  (Atriplex). 
Russian-thistle  ( Sn Isola ). 
Redroot (Amarantlms). 
Carpetweed (Mollugo). 
liockpurslane (Calandrinia). 
Indian lettuce  (Montia). 
Purslane (Portulaca). 
Catchfly  (Silenc). 
Campion  (Lt/ehnis). 
Chickweed  (Alsine). 
Chickweed (Cerastium). 
Sandwort (Arenaria). 
Spurry   (Spergula). 
Magnolia (Magnolia). 
Tuliptree   (Liriodendron). 
Buttercup   (Ranunculus). 
California-poppy ( Eschscholtxia ). 
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Mustard (Brassica). 
Shepherds-purse  {liuisa). 
Sweetiium  (Liquhlamhar). 
Cluquefoil  (Potentilla). 
Catcliiw  ( Acaula ). 
Senna  (Cassia). 
I'avtridiie-pea (Cliamaevrlsta). 
liiine.vlocust   (GlnlitKia). 
Bur-elover (Medicago). 
Sweetclover {Melilotus). 
Clover  (Trifolium). 
Locust (.Robinia)   (pi. 7, B). 
Sesl>aniii   {Scxbini). 
Pencil flower (Styloaanthen). 
I'.efigarweed   (Meiboiiii<i ). 
Hushclover  ( Lcspedcza ). 
Vetch   (Vicia). 
Wild ¡lea  (Lathynis). 
Hogpeanut (Amphicarpa). 
Milk pea   (Gaiactia). 
Wild bean  (Strophosiijicx). 
Ceranium   (Geranium). 
Alfllaria  (Eiodium). 
Wood sorrel   (OxaUx). 
Dovevveed  (Crotón). 
Turlvey mullein  (Errmocarpux). 
Cojiperleaf (Acali/pha). 
Cowitch  (Trapia). 
(Queen's delight  (StiUingia). 
Bittersweet (Cela-ttrm). 
Burningbush  (JJuonijmus). 
Maple  (Acer). . 
Jewelweed  (Impatiens). 

Deer brush, Jersey-tea  (Ceanothus) 
Mallow  (Malva). 
Sida  (Sida). 
Hibiscus   (Hibiscus). 
Violet  (Viola). 
Eyening-i)rimrose (Oviiotlicra). 
Ash  (Froxinus). 
Morning-glory  (Ipoiiioca ). 
Bindweed  ( Convolvulus ). 
Dodder  (Cuscuta). 
Heliotrope  (Heliotropium). 
Anisinckia  (Amsinckia). 
I'uccoon  (LitJiospermum). 
Verbena  ( Verbena). 
Lippia  (Lippia). 
Bluecurls  (Tricltostcma). 
Plantain  (I'iantago). 
Buttonbush (Cephalaiitlius). 
Buttonweed   (Diodia). 
Cleavers  (Galium). 
JIarsh-elder (Iva). 
Ragweed  (Ambrosia). 
Sunflower  (Hcliaiithus). 
Bur-marigold   (Bideiis). 
Tarweed  (Madia). 
ïarweed  (Hemizonia). 
Camomile  (Anthcmis). 
Thistle (Cirsium). 
Milkthistle (Silybum). 
Star-thistle  (Centaurea). 
Dandelion  (Taraxacum). 
Sowthistle  (Sonchus). 
Wild lettuce  {Lactuca). 

PLANTS   USEFUL  TO   WILDLIFE  THAT  HAVE  BEEN  RECOMMENDED 
FOR EROSION CONTROL 

CROP   AND   PASTURE   PLANTS 

The province of this publication is to deal chiefly with ^yil<l or nat- 
uralized plants of recognized value to wildlife rather than with culti- 
vated sorts, the utilization of which by wildlife is often the cause of 
economic loss. Some agricultural plants should be mentioned, how- 
ever, as they are of pronounced value in erosion control. Thev have 
the very great nierit moreover, of promptly yielding products that 
may pay for their planting and care. Where lands still tillable are 
concerned the first effort in erosion control usually is to establish 
some of the commonly planted grasses or legumes. Rye. or rye and 
sweetclover,« for instance are highly recommended for the Midwest: 
but from among the cereal grains, the pasture and hay grasses, and th¿ 
egunies (clover, bushclover, sweetclover, cowpea, sovbean), or com- 

binations of these, vegetative covering can be quicklv established 
while inore time-consuming methods are under advisement or in earlv 
but meflective stages of development. Lespedezas (pi. 6, .4) are use'd 
in protecting the surface where cultivation is being abandoned, espe- 
cially on account of their supi)lementary value to wildlife They 
even have a place in gully planting (pi. 6' 5). 
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SCS-28-380;   SCS-28-3^9 

A "Oniio,i" ririirp (.nmnlplelv covered with crass and lestiedeza. "Save the surface and save all." B, Gully 
hank with "go'od cZr of KorÄs^defa and Lespedeza ,ericea. (Photographs from Soil Conservation 
Service.) 
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^.BamyeroUingguUy,   i^, UulWshow„i.^stabm.eU by plantío, of blackwrr"'"""^"" 
(Photogr.ii)hs from Soil Conservation Service.) t (fíobinia pseudoacacia). 
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Sizable seeds of both grasses and legumes are consumed by vari- 
ous wild creatures, and some toll, usually not objectionable in extent, 
is taken of their foliage. Most of the forage and gram crops furnish 
summer cover, but as a rule they are not of value as winter shelter. 
Where wildlife feeding is an objective, patches of these crops are 
devoted to the purpose. They are of most value to wildlife if the 
sowings are near good refuge cover of low, dense, woody, and, pref- 
erably, evergi-een plants. 

VINES,  SHRUBS, AND TREES 

On untillable land and on land where erosion has removed prac- 
tically all the topsoil, plantings of a more permanent nature than 
field crops or even pasture plants are likely to be required. It is m 
this respect, and especially for stabilizing gullies' (pi. 7), that the 
vines, shrubs, and trees so useful in providing cover and food tor 
wildlife have an important use. They will serve also for binding 
ioil on steep slopes, on stream and ditch banks, and on terrace mar- 
gins For the sake of their value to wildlife, for improving the 
appearance of landscapes, and for yielding wood and other products 
of direct value to man, they may well be encouraged on any spots ot 
rough or infertile land or on cither uncultivated parts of the farm. 

LIST OF PLANTS 

The recommendations here compiled have been based in part on 
possession by the plants of far-reaching root systems or of the habit 
of making dense growth and in part on the capacity of the plants 
to grow on lands denuded of topsoil. This latter quality accounts 
lor inclusion of the tap-rooted pines and some other relatively weak- 
rooted plants that have, however, marked ability to pioneer on barren 
ground. Arrangement is in systematic order. Letters indicate that 
the plant or group of plants is of value for cover (C), browse (B), 
herbage (H), mast (M), fruit (F), or seeds (S). 

Pine . Pinus spp     CBS 
Norway spruce    Ptcea excelsa  o Íj a 
White spruce   Picea glauca  nna 
Blaclc spruce   Picea mgra ^ ..  ^ a » 
Douglas fir_ _  -:. Pseudotsuga taxifoha  ^ i> 
White cedar'/_I - - - - -   Chamaecyparis thyoides  SSp 
Common jumper Juniperus communis^^-  X „ i 
Irish iiininpr -- Juniperus commums Moermca  O ü li 
Creeping juniper Juniperus honzontalis  nni? 
Rocky mountain juniper Juniperus scopulorum  ^Si, 
Red cedar Juniperus virginiana  Via 
Beardgrass, bluestem   Andropogon spp  n b 
Galleta, tobosa, curly mesquite. _ _  Hilaria spp  W 
Knotgrass   Paspalum disttchum  fe 
Creeping bent   Agrosiis palustris  H S 
Colonial bent   Agrostis tenuis  ä » 
Needlegrass Stipa spp  n » 
Dropseed, sacaton Sporobolus spp  fl » 
Grama   Bouteloua spp  il» 
Buffalo grass   Buchloë dactyloides n 
Junegrass   Koeleria cristata   H 

' MEOINNIS     II     G        rSINO    SOII.-BINDINc;    ri,ANTS    TO    RECLAIM    OULMES    IN    THE    SOUTH. 
II  S  DeptAgr   Farmers' Bull. 1007, 17 pp., illus.    1933.    Obtainable trom Superintend- 
ent oí Documents, Wanhington, I), i'., for r, cents n «'opy.      ,^ 
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Bluegrass   Poo spp   jjg 
T cSCLlGS— -.         _    FBStuCd SOO XT O 

Wheatgrasses  Agropyron sp\i   _  ~  '  H 
Orreenbner  Smilax spp ]_"   '   '"  CBP 
tíutternut  Juglans cinérea.^. _ lu 
Black wa nut  Juglans nigra I"!;:::"""   M 
lexa,s walnut  Juglans rupestris major.. '  M 
Mockernut  Hicoria alba ..."l^llll B M 
Kignut.    Hicoria glabra     _  _    _ n VT 
bhagbark  Hicoria ovata.... RM 
Sweetfern       Comptonia asplenifoÜa'.V.V.'. CB 
Oalitornia waxmyrtle  Myrica californira ~"  C V 
is orthern bayberry  Myrica carolinensis. CV 
Carolina poplar  Populus eugenei . R 
Western cottonwood  Populus deltoides R 
Cottonwood  Populus sargerdii....^'.V.'.~_'.~.y" ß 
„f.P^"  Populus tremuloides  R 
HazeinVt saiixspp.... :::::::: cB xiazeiuut   Corylus americana  CRM 
Birch  BetulaRv, ^S^ Aider aetuiasp   Cgg 
S     V,   Alnus spp  CBS 
Beech.    Fagus grandifolia  B M' 
Hairy chestnut   Castanea mollissima "" ß M 
Chinquapin   Castanea pumila _".":::::::""" B M 

M 
uaK__   Quercusspp.»     _    _ p, R 
American elm    Ulmus americana RS 
Chinese elm    Ulmus parvifolia RS 
Siberian elm    Ulmus pumila RQ 
Hackberry   Celtis spp... R S. 
Russian mulberry   Morus alba tatarica F 
Red-mulberry   Morus rubra F 
Black mulberry   Morus nigra p 
Osage-orange    Toxylon pomiferum. CF 
Saltbushes     Atriplex spp PRO 
Greasevvood Sarcobalus vermicuïafus R 
Cucumbertree   Magnolia acuminata.   ...... g 
1 lUiptree  Liriodendron tulipifera ¡a 
Silkvine       Clematis drummondii C 
ivioonseed         Menispermum canadense p 
Asiatic moonseed   Menispermum dauricum p 
»assatras   Sassafras variifolium ß F 
,^w eetgum       Liquidambar slyraciflua.. S 
Rock cotoneaster   Cotoneaster horizonlalis C F 
Hawthorn     Crataegus spp.. CBF 

WiTfi   .1   ''*'""■"   Pyracantha angustifoiia.::: CBF 
ClfokebfrTv           Pyracantha cocdnei :.":::  ^ TT ^noKeDerry   Aroma spp__ ri F 
American mountain-ash  Sorbus americana Rp 
European mountain-ash  Sorbus aucuparia R p 
Apple,      Malus spp.  . CR 
Serviceberry. _ _   _ _ _ Amelanchier canadensis R P 

Apache-plume    Fallugiaparadoxa. 
Rose 

ot-i   jLcucrry     _    Amelanchier canadensis. R p 
Blackberry, raspberry   Rubus spp I^i:: Q R 

B 
C 
C 
C 

Paloverde._       Cercidium spp.. CB 

VVildplum   Prunus americana'. CF 
Mesquite.,   Prosopis glandulosa. ^^ 
loneylocust   Gledilsia triacanthos 

Sria P'*"*''"' ------": Caragana arb^o^'escenV.   ^ 
ni„„t 1     ' *  Kraunhta frutescens  C 
Shrf.bbTT  Robinia pseudoacacia.... CS 
III u ^"«^ °^er  Lespedeza bicolor. .. HS 
Shrub bushclover  Lespedeza cyrtobotrya HS 
A\ildbean.__  Strophostyles helvola HS 

■ The scrub oaks are best. 
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Sumac -  -     Rhus app   CBF 
Possumimvv   Ilex decidva   CF 
I„kbeiry  Ilex glabra  CF 
Holly   Ilex opaca          CF 
Blackalder   Ilex verb culata   C !■ 
ffahoo _         Euonymus atroprirpvreus   tev 
ffintercréêpêr   Euonymvs radicans   CS 
Burnlngbush   Eiionymus europaeuf b 
Oriental bittersweet   Celastrus orUculatus   Ob 
American bittersweet   Celastrtis scandens   ^-; b 
ranniia -     Canotia holacavlha   O 
Boxelder   Acer negundo   B b 
Redmaple   Acer rubrum   «b 
Sugar maple - Acer saccharum   ü b 
Silver maple   Acer saccharinum   Bb 
Texasjujube   Zizyphus obtustfoha   O a 
Squawbush   Condahaspp— í 
Jersey-tea   Ceanothus americanus   C Ub 
Grape   Vilisspp^ ---V7- ni? 
Virginia creeper   Parthenoctssus qu-inquefolia   ^ 1< 
Linden    Tilia heterophylla   B 
Basswood'   Tilia glabra   B 
Hibiscus   Hibiscus spp. r.----.- 5. 
Flannelbush   Fremontodendron calijcrnicum K^ 
Saltcedar.-_"    Tamarix gallica C 
\thel tree    Tamarix aphylla   '^ 
AUthorn   Koeberliwa spinosa   n rt v 
Prieklypeai, tuna, cholla Opuntia spp   S S E 
Silver buflfaloberry  - -  Lepar gyrea argéntea     OB* 
Russian-olive   Elaeagnus angusttfoha   5< í, T7 
Silky dogwood   Cornus amomum ^ fí i^ 
Gray dogwood   Cornus paniculata   U^w 
Flowering dogwood   Cornus florida   ^ 5 í. 
Red-osier   Cornus stolonifera   O B Jí 
Mossheath -,    Cassiope spp   S „ ,, 
Wintergreen GauUheria prncumbens   kí, 
Pinemat   Arctostaphylos ncvadensis CBF 
Bearberry   Arctostaphylos uva-ursi   CBF 
Huckleberry, d'angleberry Gaylussacia spp   S S S 
Blueberrv    Vacnnium spp   „ 
Persimmon   Diospyros mrgimana   i 
Buckthorn bumelia   Bumelia lycioides   í 
White ash   Fraxinus americana   B 8 
Green ash   Fraxinus lanceolata BS 
Fringetree   Chionanthus virginica F 
Amur privet Liguslrum amurense.. F 
Regel privet Li(¡ustrum ibota regelianum F 
European privet   Ligustrum vulgäre F 
Beautyberry   Callicarpa americana F 
Desertwillow   Chilopsis linearis   C 
Trumpetcreeper    Tecoma radicans   C 
Elderberry   Sambucus spp   B F 
Cranberrybush,arrowwood, black-     Viburnum spp   B 1 

haw. r< -a  IP 
Coralberry, snowberry Symphoncarpos spp   i< S £ 
Sweet honeysuckle Lonicera caprifolium   S^Sí. 
Tatarian honeysuckle   Lonicera tatarica   /< 5 íi 
Fly honevsuckle   Lonicera xylosteum   U^ 
Rabbitbrush   Chrysothamnus spp   C B 
Seepwillow   Baccharis glutinosa   O 
Burrobrush   Hymenoclea monogyra   C B 
Brittlebush   Encelia farinosa   C 
Estafiata   Artemisia frigida   C B 
Bud sagebrush   Artemisia spinescens C B 
Big sagebrush   Artemisia tridentata   CB 
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